Functional interplay between Parp-1 and SirT1 in genome integrity and chromatin-based processes.
Poly(ADP-ribose) polymerase-1 (Parp-1) and the protein deacetylase SirT1 are two of the most effective NAD(+)-consuming enzymes in the cell with key functions in genome integrity and chromatin-based pathways. Here, we examined the in vivo crosstalk between both proteins. We observed that the double disruption of both genes in mice tends to increase late post-natal lethality before weaning consistent with important roles of both proteins in genome integrity during mouse development. We identified increased spontaneous telomeric abnormalities associated with decreased cell growth in the absence of either SirT1 or SirT1 and Parp-1 in mouse cells. In contrast, the additional disruption of Parp-1 rescued the abnormal pericentric heterochromatin, the nucleolar disorganization and the mitotic defects observed in SirT1-deficient cells. Together, these findings are in favor of key functions of both proteins in cellular response to DNA damage and in the modulation of histone modifications associated with constitutive heterochromatin integrity.